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Retrograde migration of an abdominal aortic
aneurysm endograft leading to postoperative
renal failure
Barry T. Katzen, MD,a Alexandra A. MacLean, MD,a and Howard E. Katzman, MD,b Miami, Fla
The phenomenon of antegrade (distal) endograft migration is an extensively documented complication after endovascular
abdominal aortic aneurysm repair. This case report describes the finding of postoperative abdominal aortic aneurysm
endograft retrograde (proximal) migration occluding bilateral renal arteries and leading to dialysis-dependent renal
failure. ( J Vasc Surg 2005;42:784-7.)Antegrade endograft migration is a known potential
complication of endovascular aneurysm repair, and each
device has specific design characteristics directed at pre-
venting movement acutely over time.1-3 Most devices rely
to some extent on friction for fixation. Although some have
barbs or hooks, these are generally downward directed and
therefore are intended to prevent distal migration of the
proximal attachment.4 This is the first case report of a
patient who underwent an infrarenal endograft procedure
and developed postoperative renal failure from retrograde
(proximal) migration of the device occluding bilateral renal
arteries.
CASE REPORT
An 80-year-old man presented for evaluation of an abdominal
aortic aneurysm (AAA) discovered 3 weeks previously during
percutaneous transluminal coronary angioplasty. The patient’s
medical history was significant for coronary artery disease, hyper-
tension, and type II diabetes mellitus.
A computed tomography (CT) scan showed a fusiform infra-
renal AAA measuring 5 cm in diameter and a right iliac artery
aneurysm measuring 4.5 cm. Most of the aneurysm was free of
mural thrombus, with a paucity of calcifications. The aneurysmal
portion of the abdominal aorta started 10 mm from the lowest
renal artery. The neck was smooth on the right and irregular on the
left. This aneurysm extended into the right common iliac artery
aneurysm, and it was characterized by a moderate amount of mural
thrombus. In addition, left hydronephrosis versus a parapelvic cyst
was visualized.
An abdominal aortogram demonstrated that the infrarenal
aneurysm had a tight concentric narrowing just above the most
proximal aspect of the aneurysm (Fig 1). One left main renal artery
was imaged, and two renal arteries were visualized on the right,
with the lowest being the accessory. These imaging studies showed
From the Departments of Interventional Radiologya and Vascular Surgery,b
Baptist Cardiac and Vascular Institute, Baptist Health Systems.
Competition of interest: none.
Reprint requests: Barry T. Katzen, MD, Founder and Medical Director,
8900 North Kendall Drive, Miami, FL 33176-2197 (e-mail: barryk@
baptisthealth.net).
0741-5214/$30.00
Copyright © 2005 by The Society for Vascular Surgery.
doi:10.1016/j.jvs.2005.05.034
784a complex proximal neck for endovascular aneurysm repair, but the
patient had significant comorbidities and was reluctant to undergo
open surgical repair. Of note, the patient’s preoperative laboratory
work-up revealed a serum urea nitrogen level of 23 mg/dL and
serum creatinine level of 1.2 mg/dL.
The patient elected to undergo endovascular repair of his
AAA. After various angiograms to demonstrate the location of the
renal artery origins, a 24 mm  14 mm  16.5 cm AneuRx main
body endograft (Medtronic, Minneapolis, Minn) was placed
through the self-contained delivery system. The AneuRx endograft
was chosen as the exoskeleton because it was thought to be well
suited to enable friction and attachment at the irregular neck.
The endograft was deployed covering the lowest right renal
artery and impinging on the lowest portion of the left renal artery,
where it was secured with balloon inflation. Deployment occurred
with the C-arm in cranial angulation, with the straight flush
catheter in place on the contralateral side. The proximal portion of
the endograft was deployed high in order to obtain optimal contact
and fixation at the proximal neck. The right limbwas deployed into
the right iliac bifurcation, occluding the hypogastric artery and
excluding the right iliac aneurysm. A second extender limb graft
was placed on the right side. The left limb was deployed into the
left common iliac artery.
Delayed imaging showed evidence of retrograde flow through
the right hypogastric artery. Completion angiography demon-
strated peaks of the apices at the lowest level of the renal ostia; both
renal arteries were patent, and there was no evidence of endoleak
(Fig 2). The total amount of nonionic contrast administered was
290 mL (Optiray, Mallinckrodt Inc, Hazelwood, Mo).
On postoperative day 1, the patient’s serum levels of urea
nitrogen and creatinine rose to 30 and 2.0 mg/dL, respectively.
When the laboratory values increased to 46 and 4.9 mg/dL on
postoperative day 2, a renal duplex examination was obtained that
showed high-resistance arterial flow within both kidneys, with
apparent reversal of diastolic flow. This finding was interpreted as
nonspecific but possibly related to intrarenal parenchymal disease,
such as acute tubular necrosis. A nephrology consultation sug-
gested that the renal dysfunction was likely related to contrast-
induced acute tubular necrosis. On postoperative day 4, a tempo-
rary dialysis catheter was placed in preparation for dialysis, as the
patient was anuric.
Line 1 measures 11.20 mm; line 2 measures 11.66 mm.
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flow to both kidneys, the right greater than the left. Both kidneys
demonstrated delayed cortical uptake. There was no significant
excretion at 20 minutes, and only mild excretion was noted in the
urinary bladder at 7 hours postinjection. Split renal function at 2
minutes was 71% in the left kidney and 29% in the right kidney. The
estimated effective renal plasma flow rate was 113 mL/min.
On postoperative day 6, a magnetic resonance angiography
(MRA) of the abdomen demonstrated absence of filling of the renal
arteries (Fig 3, A). An angiogram through the left axillary artery
showed that the proximal portion of the endograft was occluding the
renal arteries bilaterally and that the endograft had migrated 8 mm in
the retrograde direction (Fig 3, B). This was an estimated measure-
ment obtained from the known length of the cobra catheter and the
prior relationship of the renal arteries to the endograft. During the
angiogram, multiple attempts were made, without success, to access
the renal arteries by passing a wire alongside the graft.
The patient’s serum levels of urea nitrogen and creatinine
peaked at 96 and 11.4 mg/dL, respectively. Because of the pa-
tient’s comorbidities and the length of time since the kidneys had
been perfused, the decision was made to continue with dialysis and
leave the endograft in place.
DISCUSSION
This is the first report of the phenomenon of retrograde
(proximal) migration of an infrarenal endograft device. This
diagnosis should be entertained when faced with renal or
other gastrointestinal organ failure in the early postoperative
period. This case illustrates that retrograde endograft migra-
tion can occur even after an uneventful procedure; the proxi-
mal seal and fixation of the device appeared to be adequate in
the setting of this short proximal and challenging neck.
The development of postoperative renal failure in a
high-risk patient who underwent endovascular repair
mandates consideration of the usual causes: emboliza-
tion, exacerbation of preoperative renal insufficiency,
cardiac complications leading to a low flow state, large
intraoperative dye load, intraoperative hypovolemia, and
hypotension.5 However, this case shows that technical
problems should also be considered and addressed.
The best imaging method for assessing the early
postoperative placement of an endograft is an MRA scan,
especially in the setting of renal failure. An angiogram or
CT angiogram can also be used in instances where the
stent graft is metal. When inappropriate endograft place-
ment is recognized, consideration should be given to
endovascular intervention to adjust the graft (pulling the
graft down by balloon or wire techniques, simple percu-Fig 1. Preoperative angiogram demonstrating (A) the aneurysm
and (B) proximal neck anatomy with location of the renal arteries.
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thrombus lysis), surgical procedures, including renal ar-
tery bypass to one or both kidneys (iliorenal, hepatorenal
or splenorenal bypass), or open surgical conversion.
Antegrade endograft migration is a well-documented
phenomenon with theories to explain it. A dilated prox-
imal neck and inadequate proximal fixation and seal,
possibly from hook fractures, are thought to be risk
factors for the development of distal migration.4 This is a
late complication that is usually seen on surveillance
scans. In this patient, retrograde migration of the en-
dograft device might have been related to the design of
the stent graft, with release of compression forces in the
implant as the delivery device and stiff wires were re-
moved. In addition, the location of the implant close to
the renal artery origins was likely a significant risk factor.
Also, this patient’s proximal neck had a reversed flare,
Fig 2. A, Completion angiograms demonstrating the e
the left, with good arterial flow. B, magnified view.which may have contributed to the cranial migration.Extra caution must be used in unfavorable necks to
prevent postprocedural complications, including retro-
grade migration. Careful attention to renal artery anat-
omy will aid in better planning the procedure. The use of
devices with suprarenal attachment mechanisms may
help in these challenging situations by providing fric-
tional attachment, especially in cases of short proximal
aortic necks. However, the suprarenal devices have barbs
that are designed to prevent distal, not proximal, migra-
tion. Also, the additional insertion of renal stents should
be contemplated in these situations, even when a supra-
renal device is used. When retrograde migration occurs,
contemplation of technical problems during or after the
procedure will lead to more expeditious diagnosis and
treatment. This potential complication needs to be con-
sidered when postoperative renal failure develops in pa-
tients. Prompt reintervention, if renal artery occlusion is
raft below the right renal artery and partially occludingndogthe cause, may potentially lead to renal salvage.
flow.
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